Mechanical properties of fast and slow skeletal muscle with special reference to collagen and endurance training.
The mechanical properties of the slow soleus and the fast rectus femoris muscle under passive stretching were studied in endurance trained, untrained and lathyritic rats, aged 3 months. The soleus muscle with more abundant and cross-linked collagen had higher ultimate tensile strength and tangent modulus compared to the fast rectus femoris muscle which, on the other hand, had higher maximum strain. The inhibition of collagen cross-linking by lathyrism resulted in decreased tensile strength and stiffness, especially in the soleus muscle, whereas endurance training showed the opposite effects. It is supposed that the properties of collagen partly explain the capacity of slow muscles to maintain posture and to perform prolonged dynamic work. The effects of training on the tensile properties further indicate the close relationship between intramuscular collagen and the endurance capacity of muscles.